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III TOMCKUN
I.I NOJIMTEXHUYECKUN

YHWBEPCUTET
'“; Label 1 l\._ Cucmema M/M/1 c opoumoii «<noemopHnvix» 3a:160K

o
P .
\ ase I”.{(
Create 1 — Decide 1 ——d| Process 1 ! Dispose 1
8

«HacTonuuBbie>» 3asiBKMU

n—-—o:?.
!

/
\

Assign ?ttnbute | Hold 1 | / to: Label 1 /

Decide — npoBepka Toro, CBOOOJICH JIM pecypc.
Assign Attribute —  yCTaHOBIICHHUE aTpuOyTa 6épemeHu 00 HnO6MOPHO20
oopauienun.




W TOMCKUN
I NONUTEXHUYECKUN
YHUBEPCUTET

Bnok Assign Attribute ﬁﬂ
[

bnok, komopuwtii no3eonaem menamo ampuoym y a000i cyuiHocmu 8 cucmeme

o

Assign Attribute
Name:
Assign Atlribute 2 v

Attribute Assighments:

Active Entiti, TRETRY, . . EXPO |2DU| + TNOW Add...
———————— )

7 Attribute Assignments

Type:
[Aclive E ntity v]

Attribute Name: Row: Column:
TRETRY v

New Yalue:
EXPO (200) + TNOW

[ 0K ][ Cancel ][ Help ]

3amaércs BenmuunHa MRT. B mjanHOM ciiydae, MOXKHO HCIIOJIb30BaTh ASSign.




B TOMCKUN
MONMUTEXHUYECKUN

NMapa Label - Go to Label —~

B YHUBEPCUTET
Label ?
\ Label Name:
> Label 1 / [Labei v/
| oK | } Cancel } I Help ’

—
i

' A

Go to Label

Label Name:

[Label 1] v| Assign Misbute Hold 1 \Go to: Label 1
I i e [0 5/ 250,

0K H Cancel H Help ’

Ilapa Go to Label u Label — sBns0TCA SKBUBAJICHTOM COEAWHEHUS HA CXEME.

[TOo3BONAIOT Pa3rpy3uTh CXEMY W YOPOCTUTH €€ BOCHpUATHE. IMEHA CBSI3aHHBIX
OJIOKOB JIOJIKHBI COOTBETCTBOBATb.
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TOMCKUNA

Oy6bnupoBaHue 3a8BOK o] Ton TExHmsEckun

YHUBEPCUTET

s 0yonuposanus 3as160K MOXCHO UCNONIb308amb 010K Separate (kax 6
npeovloyuel 1abopamopHou pabome), a maxsice onox Clone (6 couemanuu c
memxamu). Hacmpoiixa bnoka Separate onucana 6 npezenmayuu no JIb3.

Clone » IEN
Clone Branches — ciiicox MeTOK, Ha
Name:
, KOTOphIE IIOCTYIMT 3asiBKa (Takxke
Clone 1 v‘ N
R yKa3bIBACTCS KOJIMYECTBO KOTIHM).
Add...
<End of list> =
Edt. B cnyuae, ecau ucnonvzyemcs 010K
Delete Clone — HeoOX00uMo ycmaHo8umb
memky Label 2 6 mom mecme, Kyoa
Cancel Help 00JIJICHA ObIMb HANPABILEHA KONUS

bnox Clone noszeonsiem Hanpasumbsv 801/1/!8@1/1/!)/}0 6 HecO 3ds6KY NO HECKOJIbKUM
Cldp@CClM. Hpu DMOM CO30AI0MCS KONUU 3A5160K (CJZQOO@ClmeJleO cmamucmuka no
CYWHOCMAM MCKCZQfCCl@WlC}Z).




BpeMsa NOBTOPHOro obpauweHusn

Create 1 \._
4

Process 1

— =

Assign Attributs
2

Disposze 1

Separate 1
Crgrs

|

W TOMCKUN
NOJIMTEXHUYECKUN
YHUBEPCUTET

o~

Délay
Name:
D 'e-l>ay 1

Delay Time:

Allocation:

v {Uther

)

Units:

TRETRY - TNOw}

v [Seconds

3

[

OK ][ Cancel J[

Help ]

to: Label 1 l

Hold 1 -ﬁ&l

/

Delay 1

Signal 1

A

Delay — 3a0eporcka 3aa6xu 00 Hacmynjienus MOMeHmMa No8MopPHO20 0OpalyeHuUs.
Signal — omnpaexa na 6ok Hold komanovr omnycmumo 1 3a56K).
Separate — cozoanue 0ybouxama 3as6Ku.




Bbnok Signal

bnok Separate

Separate @
Name: Type:
Separate 1 v [Duplicale Original V]
Percent Cost to Duplicates [0-100): 1 of Duplicates:
0 %1
[ 0K J [ Cancel ] [ Help
baok Hold
Hold (-8
Name: Type:
Hold 1 v |waitforSignal |
Wait for Value: Lirnit;
1 1
Queue Type:
[Queue v]
Queue Name:
Hold 1.0ueue v
[ 0K ] [ Cancel ] [ Help

I 1 TOMCKUN
I I NONMUTEXHUYECKNN
B YHUBEPCUTET

bnok Signal

-

Signal

Name:

Colms

Signal 1
Signal Value:
1

Limit:
1

-T2

][ Cancel ][ Help

B Hacmpoukax
Komopble Mmo2ym — Oblmb

CyuHocmel,

— Kojuyecmeo

omnyweHvl U3 ouepeou HNpu 2eHepayuu

CUCHAN06.

Signal Value u Wait for Value — noimxHbI

COBIIAATH!



W TOMCKUN

-
I I NOJIMTEXHUYECKUN
B YHUBEPCUTET

HacTtpouka ouepean

Basic Process => Queue

Name Type Attribute Name | Shared Report Statistics
1 p |Hold 1.Queue Lowest Attribute Value ETRY vi
2 Process 1.Queue First In First Out Adftribute 1 [ [

Batch 1.Queue First In First Out Attribute 1 [ [

Nathle_rlicrk hare tn add a new raw

Type — nonuTuka opranu3anuu ouepeau (1o ymonyanuto First In First Out)
Lowest Attribute Value — oyepenb COpTUPYETCS MO BO3PACTAHUIO 3HAYCHMS
arpuOyTa (BpEeMEHH BBIXOJ]a U3 CUCTEMBbI)

Jlannaa mepa obecneuueaem 6bIX00 3AAB0K C OPOUMBL 8 NPAGUNBLHOIL
nocjie006amenbHOCHmU.



Il TOMCKUN
MONMUTEXHUYECKUN
B YHUBEPCUTET

Jlybnupoeanue 3aa60K — uckasxicaem CMmamucmuKy no 3aa68Kam, 0Jisa mozo,
Ymoowsl IMo2o uU3z0eHcamob 66€0EM OONOJIHUMEIbHBLIL MUN 3AA60K.

JonoNHUTEeNIbHbIA TUM 3asABOK

Basic Process => Entity

Entity Type | Initial Picture Holding Cost / Hour | Initial VA Cost | Initial NVA Cost | Initial Waiting Cost | Initial Tran Cost | Initial Other Cost | Report Statistics
0.0 0.0 0.0 0.0 0.0 0.0

Entity 1 Picture.Report
2 p |Entity2 Picture.Report  :0.0 0.0 0.0 0.0 0.0 0.0 [l

Double-click here to add a new row.

s moeo, umobvl 0OpamMuUMO USMEHUNMb MUN 3A6KU 8 meX YACMAX CUCMeMbl, 8
KOMOPbIX UX npeodvieanue JUUEHO QU3UYEeCKo20 cMblcla Oyoem UCNONb308amb
napy onoxkos Batch — Separate. Pactionoxxensl B Advanced Processes.

i
“ Batch 2 l 'H Separate 2 I




JdononHuUTEesNIbHbIX TUN 3aABOK il
O

B TOMCKUN

MONMUMTEXHUYECKUI

VHURFPCIATFT

Representative Entity Type:

Entity 2 v

Name: Type:

Batch 1 v [Temporaly ']
Batch Size: Save Criterion:

1 [Last V]
Bule:

| Any Entity v|

[ 0K ” Cancel ][ Help

Create 1 F — - Process 1 Disposze 1
i
I
Assign Attrib | ! I !
2 4 Batch 1 fl p | Sep 2
Crors
1
Delay 1

o —@

Type:

Member Attributes:

[Splil Existing Batch v]

Retain Original Entity Yalues

z)

0K

][ Cancel H Help ]
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C6op ponosIHUTENbHOW i I‘;%;ﬂ%g;hmcw
CTAaTUCTUKN BB YHVUBEPCUTET

OnpeOeJleuue HUucjia nonblmoK nO6mMoOpPHO2O 06pamenuﬂ K cepeepy

Craate 1 \ | Assign fmribu!e

Assign Attributs
2

N
|
!

oW
b \
Hold 1 -—3750 to: Label 1
|
&

/

i
T ,-'2=
Delay 1 i

Signal 1 —_— :I Dispose 2

i

Assign Attribute 1 — vHULIMATU3UPYET aTPUOYT — YHMCIIO TOMBITOK MOBTOPHBIX
obopamenuit (NATT)

Assign Attribute 2 — THKPUMUHUPYET YKCIIO MOBTOPHBIX oOpaimeHuit NATT
Record 1 — cobupaet v BBIBOJUT CTATUCTUKY IO YUCITY MOMBITOK

CamocmosamenvHo 000agums yuém 3aa60K 3aHABUIUX cepeep C NePeoil
nonvimku! 11




WM ToOMCKNA
AdononHuTenbHasa CTaTUCTUKA l! U L —
YHUBEPCUTET

bnok Assign Attribute 1

Name:

Assign Attribute 1

Attribute Assignments:

Active Entity, NATT, ., 0
<End of list>

[ ok || cancel || Hep |

bnok Assign Attribute 2

Name:

Assign Attribute 2

Attribute Assignments:

Active Entity, TRETRY, , , EXPO (200
Active Entity, NATT, . NATT +1
<End of list>

Delete

[ ok || cancel || Hep |
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Hacmpoiiku oa0xa Record

bnok Record

III TOMCKUN
I I NOJIMTEXHUYECKUN
B YHUBEPCUTET

Statistic Definitions:

T

Hacmpoiiku mooyna Tally Set

|Project Bar

Statistics => Tally

x

ExEression, NATT, Yes, Talli Set1,1 Add...

Basic Process

Advanced Process

Advanced Transfer

Flow Process

Packaging

QO[O0 |¢

Statistics

0K ” Cancel H Help

<

Statistic Definition

Type:

[ E spression

2)

Value:

NATT

Tally Set Name:
Tally Set 1

v

Type NOTE: Records the Yalue specified for the Tally Name specified

Record into Set

Set Index:
1 »

4905 0000 20R
SRR @

Tally Counter

= =

Qutput Time

, Persistent

Name/Report Label

Basic Process => Set

Name Type Members
1) Tally Set 1 Tally [ 1 rows ]

Deidal Ll e A dad

FMembers

| Tally Name
1 |'Number of Attempts

Double-click here to add a new row.

Number of Attempts —
uMs 8 omueme

HUcnonvzosanue Set He
00:3amebHO, HO
ynpowaem  aopecayuio

1 Tally 1

ouput! Tally uz onoka Record

[

0K

|| cancel || Hep

] 2 p  |Number of Attempts

Double-click here to add a new row.
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B TOMCKUN
I NOJIMTEXHUYECKUN
YHUBEPCUTET

NapamMeTpbl MOoaenum
M c60p CTaTUCTUKMH

CpenHee BpemMs CpeaHee Bpemsa Ao CpenHee BpemMs
MeXxay NocTynfeHnem oyepenHoro obcnyxnBaHus
3aAaBOK oOpaLyeHus

Bnnu' Craato 1 Accian Attrihiita ) RnnNnv Draracc 1

BennunHa B oT4yéTe (Arena)

Yncno 3asBoK Ha opbute [Queue] Number Waiting
(Average)

CpenHee BpeMsi OXXngaHus [Entity 1] Waiting Time (Average)

obcnyXxuBaHmg

CpeaHssa 3arpy>KeHHOCTb [Resource] Number Busy (Average)

cepsepa

CpenHee 4ncno nonbIToK Number of Attempts (Average)

obpaleHuns K cepBepy

(0B6cnyXeHHbIX 3asiBOK)

[onga o6cnyKeHHbIX 3asBOK, NFA / NIN

3aHABLUMX CepBEpP C NepBom NIN — qucrio 8x00sUWUX 3as180K

NOMbITKA NFA — 4ucrio obcryKeHHbIx, Oris

Komopbix NATT = 0 14



B TOMCKUN

]
KoHTpONb NO Yactun 1 III NONIMTEXHUYECKUI
BB YHVUBEPCUTET
MTBA MST MTR
88 66 111 10 penauxayuu no 200 uacos.
. TeopeTuyecku
BenunuunHa B otyeTe (Arena) (Mathcad)
Q 5.91 6.03
W 518.16 531
n 0.7499 0.75
4.652 -
retry
P 0.254 0.25
w=0

15



ncrorpamma

R TOMCKKNIKA

Yucno unmepesanos (# Cells) u ouanazon usmenenus HeooX0OUMO HACMPAUBAMb

@ Bounding Box
() XY Axis

[ Transparent Background

Title

[ Use Title

Percent Height:  Vert. Alignment:  Horiz
25.0 | | Top v | | Left
Title Text:

Cumul. Line...

Alignment

Font...

[ ok

][ Cancel ][ Help

S —
Histogrom

Expression:

NATT v

Migimym: M azimum

R -

# Cells:
= - Border...

10 ["] Exterior Cells

Cumulative Line
i

Font...

| oK

][ Cancel ][ Help

Histogrom
Expression:
NQ (Hold 1.Queue) v
Migimym: M agimum
# Cells:
= - Border...
10 [] Exterior Cells
Cumulative Line
(") None
T Cumul. Line...
@ Bounding Box
() XY Axis
[ Transparent Background
Title
[ Use Title
Percent Height:  Yert. Alignment:  Honz. Alignment
25.0 | | Top Left
Title Text

I I MONUTEXHUYECKUNN

T'ucmozpamma cmpoumcs om ne ycpeOHEHHBIX GETUYUH

16



Cnocob6bl c60pa CTaTUCTUKMN

TOMCKUNA

YHUBEPCUTET

Time-Persistent

Tally
(636euiennan no epemenu)

(cuémmnasn)

Onpeoensiemcs wucno N; nosenenus Onpede/memwl YiCIo Ni NosBIeHUS

3Hauenus i 3a 8pems MOOeNUPOBAHUSL. .
Cpeonee onpedensemcs Kak SHAYEHUA 1 30 6DEMA MO()@WpOGdHuﬂ.

Onpeoensitemcesi wucno N nosienenus
3Hauenus i 3a 8pemsa MOOeIUPOSAHUL. pe Heé 3Hauenusl i 3a 6pemsi MOOENUPOSAHUsL.
Cpeonee onpedensiemcs KaxK

Cpeonee onpeoensiemcsi Kaxk

Onpeoensiemcsi uucno N nosienenus
3HAueHus i 3a 8pemMst MOOENUPOBAHUSL.
Cpeonee onpedensiemcst Kak

Cuémnoe ycpeounenue (Tally) oaém owubku npu onpedeneHuu CpeOHUX 3HAUEHUIL

napamempos, npu HAAUYUU 3AGUCUMOCHIU  NPOOOJIICUMENbHOCMU  HAOII0OEeHUSs

YCpeOHeHUue uepe3 BpeMeHHble UHMEPBANbl, OAUMENbHOCMb KOMOpblX (Unu eé

pacnpeoenerie) He 3a8UCUM OM COCMOSHUSL MOOEU.

napamempa om COCMOAHUA cucmemvl. B ceda3u ¢ smum, HeoOX00UMO NPOU3BOOUNb

I NONUTEXHUYECKUW
[

17



CpaBHeHMe cnocoboB
cbopa CTaTUCTUKMH

> Label 1

\l/

=

Create 1

T

Assign Atribute
1

Fesign Atribute
2

il
———= | Separate 1 —\_.ﬁ 1
an

Jé Dispose 1
| W—

B TOMCKUN
MONMUTEXHUYECKUN
YHUBEPCUTET

Hold 1

Go to: Label 1

Delay 1

Signal 1

*@
1

Record 2 — opeanuzyem ycpeonenue cmamucmuxu Tally
Assign 1, Assign 2 — mensem 3HaueHue nepemerHou, XparHaujeu 4Yucio 3asa60K Ha
opoume.

18



III TOMCKUN
I.I NOJIMTEXHUYECKUN

YHUBEPCUTET
Hacmpoiiku onoka Record 2

CpaBHeHMe cnocoboB
cbopa CTaTUCTUKMH

Assign 1

Name:
Name: Record 2
5 Statistic Definitions:
Assignments: Expression, NORB, No, Tally 1

Variable, NORE, NG (Hold 1.0ueuel+1
<End of list>

<End of list>

et

[ ok || cancel || Hep

Type:

[Expression V]

Type NOTE: Records the Value specified for the Tally Name specified

Assighments:
Variable, NORE, NO[Hold 1.0ueue
<End of list> s
Value:
NORB Record into Set
Tally Name:
Tally 1 v

[ 0K ][ Cancel ][ Help ]

19



Il TOMCKUN
MONMUTEXHUYECKUN

CucreMma ¢ «HEeHacCToM4YMBbiMn>» =
II YHUBEPCUTET

3dadBKaMM

W

Process 1 Record 1 4 Dispose 1
0

Craste 1 \ e — Assign ;ﬁttfibute

. e —
= : 0 \
Assign gmnbute Batch 1 Sep 1 Sep 2 Hold 1 to: Label 1
Crgns I
0 0 T
Delay 1 Signal 1 _-é Dispose 2
0

Decide 2 — omnpenensieT IOKWHET JIM 3asgBKa CUCTEMY WA NPEANPUMET
OUEPEAHYIO TOMBITKY. 37I€Ch 3aJa€TCs BEPOATHOCTb ¢ BBIXOAA W3 CHUCTEMBI
HEOOCITyKEHHOU 3asBKH.

20



C60p CTaTUCTUKMN NO BPEMEHMU
npebbiBaHUA B cMcTeMe

Record
Name:
R ego[d 71 i

Statistic Definitions:

Expression, NATT, Yes, Tally Set 1,1 4dd..

Time Interval, TAmival, Yes, Tally Set1, 3
<End of list>

Delete

W TOMCKUN
NOJIMTEXHUYECKUN
YHUBEPCUTET

Onpedensiem U ycpeoHsiem pPAa3HULY
medicoy mexyuum epemernem (TNOW) u
BbIOPAHHLIM — AMpPUOYMoM  3A4A6KU
(TArrival). Cnoco6 ycpeonenus — Tally.

Statistic Definition

- Bl

Type:

ok || Cance

Time Interval

3anuce 6 MmHodcecmeo (Set) — specified
UCNONb3Yemcs OJlsl T.éttribute Name:
cucmemamuzayuu  3anucell 6 TArival
omuéme Tally Set Name:
7Ta|ly Set1

Type NOTE: Records the difference between the current simulation time
and the time-stamped value stored in Attribute Name for the Tally Name

v Record into Set
Set Index:
v ‘ '3 vi‘
ok | Cancel || ek

21



BpeMsa npeb6bbiBaHusA
3asiBKM B CUCTeMe

Statistics => Tally

Name/Report Label Output File

B TOMCKUN

Tally 1

Number of Attempts_served

Number of Attempts_lost

Time of life_lost

| o Wl N =

ime of life_served -

Double-click here to add a new row.

Record 1
Record ?
Name:
\Record 1 [
Statistic Definitions:
Expression, NATT, Yes, Tally Set 1,1 Add.. |

Time Interval, TArmival, Yes, Talli Set1,3
Edit...

Basic Process => Set

Name Type Members

Tr

Tally Set 1 Tally

Members

Tally Name
Number of Attempts_served

Number of Attempts_lost
Time of life_served
Time of life_lost

oWl N -

Double-click here to add a new row.

’ oK ’ l Cancel ’ | Help
Record 2
Record ?
Name:
lFiecordZ |

Statistic Definitions:

Expression, NATT, Yes, Tally Set 1,2 Add...
Time Interval, TArmival, Yes, Talli Set1, 4 |_—J
Edit...

0K || Cancel H Help

MONMUMTEXHUYECKUI
YHUBEPCUTET

22



B TOMCKUN
I NOJIMTEXHUYECKUN
YHUBEPCUTET

NapamMeTpbl MOoaenum
M c60p CTaTUCTUKMH

CpeaHee BpemMs CpenHee Bpems

Mexay T G T CpeaHee BpemMs

BepoATHOCTb
BbIXOo4a U3 CUCTEMbI

NOCTynneHnem obcnyxunBaHus
oOpalueHun npuv oTkase
3adABOK
Bnok Create 1 Assign Attribute 2 Bnok Process 1 Bnok Decide 2
B oruére (Arena)
Yncno 3asBoK Ha opbute [Queue] Number Waiting (Average)
CpenHsas 3arpyXeHHOCTb cepBepa [Resource] Number Busy (Average)

CpeaHee 4ncrno NonbIToKk obpaweHns Kk - Number of Attempts_served (Average)
cepBepy (06¢cnyXeHHbIX N NOTEPSIHHBIX)  Number of Attempts_lost (Average)

[onga obcnyXeHHbIX 3a8BOK, 3aHABWUX  NFA / (NIN — NLOST)

cepBep C NepBOM NOMbITKN NIN — 4yucro 8xo0suux 3asi80K
NFA — qucrio ob6c¢riyKeHHbIX, 0511
Komopbix NATT = 0

[lons noTepsHHbIX 3a9BOK NLOST/NIN
NLOST — 4ucrio nomepsiHHbIX 3as680K

23



B TOMCKUN

L]
KOHTpO/Ib NO Yactu 2 III NONIMTEXHUYECKUI
B YHVBEPCUTET
MTBA MST MTR q
99 88 111 0.22 10 pennuxayuu no 200 uacos.
. TeopeTnyecku
BenunuunHa B otyéTe (Arena) (Mathcad)
Q 1.2536 1.242
n 0.6134 0.611
P 0.564 0.566
T 0.31 0.313
Nretry (lost) | Nretry (served) 1.3409 | 1.0138 -
V (lost) | v (served) 135.76 | 207.02 -

24




lll TOMCKWUN
I.I NMONMUTEXHUYECKUN

YHUBEPCUTET
AucunnanHa Matematnyeckoe moaesimpoBaHune
O0O6BbLEKTOB M CUCTEM YrpaB/IEHUS

N3yueHne mogenm CMO C
NOBTOPHbLIMW 3as9BKaMu B
Rockwell Arena

AccucteHT kag. AuKC UK TI1Y Bnagnmup AHapeesuy ®aepmaH



